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-CLAIMS: . ■/ 

1 y/l. A fibre channel port module comprising: 

2 a fibre data interface, adapted to couple to a 

3 1012 gigabit per second link, for receiving byte striped 

4 fibre cft^annel frames; 

5 front end coupled to said fibre data 

6 interface Vor transmitting and receiving byte striped 
\ 7 fibre channVl frames to and from said fibre data 

y 8 interface; \ 

\ ■ 9 a rouKte controller coupled to said front end 

10 for route processing of said fibre channel frames, 

11 wherein said routed processing comprises determining a 

12 destination port on\a switching element for said fibre 

13 channel frames; and \ \ 

14 a backplane oet)^ interface operative for 

15 coupling to a plurality o^^orts on a switching element. 

1 / 2 . The fibre chanAel of claim 1 wherein said 

2 front end and said fibre data interface is ANSI lOGFC 

3 compliant. \ 

1. -V V 3 . The fibre channel por\^ module of claim 1 

2 wherein said fibre data interface further comprises a 

3 plurality of fibre side integrated \ 

4 serializer/deserializer (ISD) modules coupled to an 

5 extender sublayer using a plurality of lane^, wherein 

6 said sublayer receives data from said fiber ^.ide ISD 

7 modules and performs lane deskew and alignment^ and 8B/10B 

8 decode. \ 

* 1 6 4. The fibre channel port module of claim 3 

2 wherein said data output from said sublayer compri^^s 

3 four lanes of octet data at 318.75 Mhz. \^ 

/I d 5. The fibre channel port module of claim '3, 

2 wherein said plurality of ISD modules comprise four ISD 
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O 3 modules :'e)ach operating at a data rate of up to 3.1875 

4 gigabits pfer second. 

The fibre channel port module of claim 1 

2 further comprXsing a (^^AUlJjnodule coupled to said fibre 

3 channel data i^erface, wherein said(2^AUp module is 

4 configured for bVte striping fibre channel frames. 

1 v*/7. The\ fibre channel port module of claim 1 

2 wherein said backplane data interface comprises a 

3 plurality of port moaule ports, wherein each port module 

4 port comprises a backalane integrated 

5 serializer/deserializen (ISD) module, a backplane data 

6 interface receiver and a backplane data interface 

p 7 transmitter, wherein eacn backplane ISD module is 

\ 

H 8 configured for coupling tA a first port on said switching 

CO 9 element. 

3 

g^'' 1 v / 8. The fibre ch^nel port module of claim 7 

f'^ 2 wherein said backplane data interface receiver is 

Li 3 configured for providing 8B/1G)B decoding and said 

4 backplane data interface transmitter is configured for 

5 providing 8B/10B encoding 

1 C> 9. The fibre channel\port module of claim 1 

2 further comprising: 

3 buffer memory having a plurality of buffers for 

4 storing a fibre channel frame, saia buffer memory 

5 configured to handle a throughput atl^ a data rate of 20.4 

6 gigabits per second; 

7 a frame writer coupled to Sc^id front end for 

8 storing fibre channel data in said buf^^er memory, said 

9 frame writer configured to handle a throughput at a data 

10 rate of 10.2 gigabits per second; \ 

11 a queue manager coupled to said\ buf f er 

12 controller and said route controller, saic^ queue manager 

13 configured to receive messages from said ro^te controller 



\\\B0 - 83629/44 - #26239 Vl 



22 



a 
m 



as::: 
£ : 



14 and (dynamically build queue entries for each destination 

15 port determined by said route controller; and 

16 \ ^ buffer controller coupled to said buffer 

17 memory, sVld buffer controller is configured to write 

18 data to anovread data from memory at a data rate of 10.2 

19 gigabits per>^econd. 

1 d 10. \he fibre channel port module of claim 9 

2 wherein said bufrter memory is configured to handle a 10.2 

3 gigabits per second, write and six simultaneous 1.7 

4 gigabits per second Veads. 

1 ^11. The fiD^e channel port module of claim 1 

2 wherein said route conl^roller is configured to determine 

3 that a destination identSlf ication of a fibre channel 

4 frame is a 10.2 gigabit pVrt. 

1 yi2. The fibre clrannel port module of claim 1 

2 wherein said front end is fiirther adapted for performing 

3 a fibre channel protocol vali)dation on reassembled fibre 

4 channel frames from the byte s\riped fibre channel 

5 frames. 

1 7 13. A fibre channel falpric comprising: 

2 a first switching elemen^. having a plurality of 

3 switch ports; 

4 a first fibre channel portXmodule comprising: 

5 a fibre data interfaceu^ configured for 

6 interfacing to a 10.2 gigabit-per-seco^d link, for - 

7 receiving byte striped fibre channel frWmes; 

8 a front end coupled to saVd fibre data 

9 interface for transmitting and receiving oyte striped 

10 fibre channel frames to and from said fibr^ data 

11 interface and for reassembling byte striped\data received 

12 from the fibre data interface; and 

13 a backplane data interface havi^ng a 

14 plurality of port module ports; and 
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a plurality of links coupling said switch ports 
to sa\.d*port module ports. ^ 

14. The fibre channel -fabric of claim 13 
wherein sSaid plurality of links comprises four links 
coupling t\e plurality of port modules of said backplane 
data interface to the switch ports of said first 
switching element. 

c? 15. Tke fibre • channel, fabric of claim 14 
wherein said plurality of links operate ;at a data rate of 
1.0625 gigabits perS^second . and/or 2.125 gigabits per 
second. 

- 16. The fibr^£ channel fabric of claim 13 
further comprising a second switching element having a. 
plurality of switch ports, V/herein the switch ports of 
said second switching element . are coupled to the 
plurality of port module portk of said backplane data 
interface of said fibre channe]\port module, wherein said 
fibre channel fabric provides a \0.2 gigabit per second 
throughput , 

0 17. The fibre channel fa^ic of claim 16 
further comprising a second fibre cha^jnel port module 
comprising : 

a fibre data interface, configured for 
interfacing to a 10.2 gigabit-per-second\link, for 
receiving byte striped fibre channel frame^; 

a front end coupled to said f ibrey data 
interface for transmitting and receiving bybe striped 
fibre channel frames to and from said fibre aata 
interface and for reassembling byte striped da^a received 
from the fibre data interface; and 

a backplane data interface having a plurality 
of port module ports, wherein said second fibre channel 
port module is coupled from the port module ports tV the 
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15 switfch ports of said first and second switching elements 

16 by a\ plurality of links. 

1 \ \y/ 18 . A method of providing 10.2 gigabits per 

2 second trhroughput from a first port module to a second 

3 port moduleX comprising: 

4 receiving fibre channel data at said first port 

5 module comprising a first fibre data interface configured 

6 for interf acingVto a 10.2 gigabit-per-second link and a 

7 first backplane a^ta interface having a plurality of port 

8 module ports; 

9 determining said fibre channel data is destined 

10 for said second port module comprising a second fibre 

11 data interface configured for interfacing to a 10.2 

12 gigabit-per-second link ar^d a second backplane data 

13 interface having a plurality of port module ports; 

14 ' coupling said pluraJ-ity of port module ports of 

15 said first port module to a f dVst and second switching 

16 element using a first plurality\pf links, wherein frame 

17 striping on said first plurality >of links provides a data 

18 rate of up to 10.2 gigabits per seVond; 

19 coupling said plurality ok port module ports of 

20 said second port module to a first and second switching 

21 element using a second plurality of liVks, wherein frame 

22 striping on said second plurality of li\ks provides a 

23 data rate of up to 10.2 gigabits per seco^nd; 

24 routing said fibre channel data\from said first 

25 port module to said second port module. 

/ 

1 19. A method of providing link agaregation at 

2 a first port comprising a port module having ^ fibre data 

3 interface and a backplane data interface, wher^ein said 

4 fibre data interface is configured for coupling to a 10.2 

5 gigabit-per-second link and receiving byte striped fibre 

6 channel frames and said backplane data interface \is 

7 configured for coupling a plurality of port module^ ports 
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8 to K^t least one fibre channel switch, said method 

9 compYlsing: 

10 \ coupling said fibre data interface to a 10.2 

11 gigabitVper-second link; 

12 \ coupling said plurality of port* module ports to 

13 a pluralit\ of switch ports on said at least one 

14 switching elWent using a plurality of backplane links; 

15 recevLving byte striped fibre channel frames at 

16 said first portA 

17 reassembling the byte striped fibre channel 

18 frames in the firs-tVport; 

19 determining^ said fibre channel frames are 

20 destined for a second port; and 

21 routing said r^re channel frames from said 

22 first port to said second ^jort over said plurality of 

23 backplane links. 

1 0 20. The method of c\aim 19 wherein said 

2 plurality of backplane links comprise a plurality of 

3 2.125 gigabit-per-second links, 

1 ^21. The method according ^sp claim 19 wherein 

2 said 10.2 gigabit per second link is Al^SI lOGFC 

3 compliant 



1 0 22. The method according to cl^m 19 wherein 

2 said second port comprises a 1.0625 gigabit\per-second 

3 port and/or a 2.125 gigabit-per-second port, 

1 >/23. The method of claim 19 wherein ^aid 

2 plurality of backplane links are aggregated such that 

3 fibre channel data flows over said plurality of backplane 

4 links simultaneously thereby providing higher ban(^width 

5 together than each link provides individually. 

1 / 24. A fibre channel port module comprising: 
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2 a Vibre data interface, a dapted to couple to a high 

3 bandwidt'fo link, for receiving byte striped fibre channel 

4 frames; ai 

5 a back^^ne data interface coupled to said fibre 

6 data interfaced adapted to couple to a plurality of low 

7 bandwidth links \pupled to a plurality of ports on a 

8 switching element A for transmitting frame striped fibre 

9 channel frames over\said plurality of low bandwidth 
10 links. 
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25. The fibre channel port module of claim 24 
further comprising a front end coupled to said fibre data 
interface for receiving^^byte striped fibre channel 
frames, reassembling sai^^ byte striped fibre channel 
frames into complete fibr^ channel frames and 
transmitting the complete Mbre channel frames to the 
backplane data interface. \ 
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